Alterations in dystrophin-related glycoproteins in development of right ventricular failure in rats.
Genetic depletion of the dystrophin-related glycoprotein (DRGP) complex causes cardiomyopathy in animals and humans. The present study was undertaken to explore the possible involvement of alterations in DRGP in the development of the right ventricular failure in monocrotaline-administered rats (MCT rats). At the 6th and 8th weeks after subcutaneous administration of 60 mg/kg monocrotaline, echocardiographic examination showed that cardiac output indices were decreased and that the right ventricular Tei indices were increased, suggesting that right ventricular failure occurs, at the latest, by 6 weeks after monocrotaline-administration. The levels of alpha- and beta-sarcoglycan and beta-dystroglycan in the right ventricle of the MCT rats at the 6th and 8th weeks were markedly decreased, and these decreases were inversely related to the increase in the right ventricular Tei index of the MCT-administered animals. The content and activity of the Ca(2+)-activated neutral protease m-calpain in the right ventricle of the MCT rats were increased at the 4th to 8th weeks and those of matrix metalloproteinase-2, at the 6th and 8th weeks. These results suggest that m-calpain- and/or matrix metalloproteinase-2-mediated alterations in the contents of alpha-sarcoglycan, beta-sarcoglycan, and beta-dystroglycan may be involved in the development of right ventricular failure in MCT rats.